Myxomycetes, commonly known as slime molds, are phagotrophic, eukaryotic organisms that exhibit both fungal and protozoan characteristics. They are widely distributed both in temperate and tropical ecoregions, where they usually occur on dead plant substrates, such as bark, twigs, dried leaves, woody vines, and even decayed inflorescences or fruits. Their unique, diverse morphologies and fascinating life strategies make them ideal model organisms to study life processes. However, despite the high potential diversity in tropical systems, little is known about them particularly in archipelagic countries, such as the Philippines. In fact, previous studies on myxomycetes in the Philippines in the late 70s and early 80s by Reynolds encompassed the most comprehensive listing for the country. A total of 107 species were recorded at that time for the Philippines and roughly 50% of these species represented new records for the country. But the paper was mainly an extensive, annotated species listing. In recent years, myxomycete research in the country has progressed beyond species lists to diversity and ecological studies. Several papers by the UST RCNAS Fungal Biodiversity and Systematics group have documented the occurrence and distribution of slime molds in several habitat types, e.g. in forest parks, coastal and inland limestone forests, lowland mountain forests, and from varied substrata -grass litter, aerial and ground leaf litter, twigs, and bark. These studies updated the list of species of myxomycetes in the Philippines to 150. These also provided baseline information on the ecological patterns and geographic distribution of slime molds in the tropics. This paper presents an update on slime mold research in the Philippines for the 35 years following Reynolds' publication in 1981 and discusses challenges and opportunities for further studies.
General Study Area
The Philippines is an archipelago composed of 7,107 islands that lies in the Southeast Asian region. Majority of these islands are assumed to be volcanic in origin as it is geographically part of the Pacific Ring of Fire (Hall 2002) . General topography in the area is hilly and mountainous typically having constricted coastal plains with abundant rivers, streams and lakes (Catibog-Sinha & Heaney 2006) . Every island is endowed with sand beaches, clear coast lines and tropical rain forested mountains wherein the highest point in the country is the peak of Mt. Apo in Mindanao which is ca. 2,954 masl. The country's climate can be described to have a relatively high temperature and humidity with plentiful amount of annual rainfall (Lantican 2001) . Similar to other tropical countries, the seasonality in the Philippines is divided into wet and dry seasons. Due to erratic rainfall distribution in different areas in the Philippines, four types of climate were designated on different parts of the archipelago (Philippine Institute for Development Studies, 2005) . Type I are characterized of having two pronounced season that is dry during November to April, and wet during all the other months of the year. Areas included in this climate type are part of the Northwestern Luzon (Ilocos region, Western Mt. Provinces, and some part of the Southern Tagalog region). Type II climate has no clear dry period but with a very pronounced rainy season from the months of December to February. There is no single dry month and the minimum annual rainfall occurs during the months of March to May. The Southeastern Luzon areas (Bicol region and Quezon Province) are some examples of localities exposed to such climate type. Type III has no clear seasonality, but is relatively dry from November to April. Areas in the Philippines that experiences such climate type includes the northeastern part of the Ilocos region, scattered islands of the Central Visayas (Aklan, Capiz, Iloilo, Siquijor) and Western part of Mindanao (Agusan, del Sur, Bukidnon, and east Maguindanao). Lastly, Type IV climate is defined to have more or less an evenly distributed rainfall throughout the year and major Visayas islands like Cebu, Bohol, Western Samar and Southern Mindanao (Zamboanga, Davao, Sultan Kudarat) typically experience this climate.
Due to such promising topography and tropical climate distribution in the Philippines, the country is popularly known to be a biodiversity megahotspot (Catibog-Sinha & Heany 2006) . With its tropical climate, the country is gifted with numerous forest ecosystems: lowland rainforest, montane -mossy forest, pine forest and coastal, beach or mangrove forest. It is also completely bordered by tropical seas, thus isolating the archipelago from other Asian landmass by hundreds of kilometers of open water. Geological evidence has shown that the Philippines, with the exception of the Palawan and Mindoro regions, have always been isolated (Heaney 1998) . Such geographic isolation and ideal climatic conditions resulted in floral and faunal endemicity, as high as 80% (Catibog-Sinha & Heaney 2006 ). However, with its annual deforestation rate estimated to be 1.4% or about 89,000 hectares removed per year, the country is now listed as one of the most threatened ecosystems on the planet. In 2004, only 24% of the total land area (only about 7.2 million hectares of about 30 million hectares) remained covered with forests (Catibog-Sinha & Heaney 2006 ). Thus, this necessitates an urgent assessment of the country's biodiversity since many areas remained unor under-explored and many species remain undiscovered including the myxomycetes. Table 1 In the myxomycete listing that follows, we present a table for all myxomycetes recorded for the Philippines. Information is provided on the source(s) of each record where the species was first mentioned, along with some general comments. Nomenclature basically follows Lado (2005 Lado ( -2015 . 
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Discussion
The updated number of myxomycetes records reported for the Philippines is 150. Comparably this number is still much less than the neotropical country, Costa Rica with 208 recorded species (Rojas et al. 2010) . It is of course necessary to point out that Costa Rica is more subjected to much more sampling effort both temporally and spatially. Nevertheless, with regards to the other countries in the Southeast Asian region that were surveyed so far for myxomycetes, this number is considerably more numerous than the species listing data reported for Thailand (132 taxa, Ko Ko et al. 2010 ), Singapore (92, Rosing et al. 2011 ), Myanmar (67, Ko Ko et al. 2013 ), Vietnam (57, Tran et al. 2014 and Laos (44, Ko Ko et al. 2012) . Since earlier literature about Philippine myxomycetes were mere species lists and no information about diversity and ecological studies had been conducted in most of the myxomycete surveys, classical approaches of rapid myxomycete surveys were employed at the UST RCNAS (University of Santo Tomas -Research Center for the Natural and Applied Sciences).
Surveys conducted in different forest types in the Philippines
For most of this survey in the Philippines, a major habitat type investigated for myxomycetes were the lowland mountain forests in the country. Mt. Arayat in Pampanga was used as a model area to observe the occurrence of myxomycetes along an elevational gradient, seasonality and anthropogenic disturbance (Dagamac et al. 2012; Dagamac et al. 2014) . The northern slope of Mt. Makulot in Batangas yielded 21 species belonging to 11 genera (Cheng et al. 2013) . So far, the highest report of myxomycete diversity for lowland forests were reported in the collective records from Bicol Peninsula with 62 species of myxomycetes reported, of which one species is a first report of Stemonaria fuscoides in the Asian Paleotropics (Dagamac et al. 2015a) . National ecoparks in the country were another suitable area for myxomycete surveys because of the intensive environmental protection that at least leads to the development of a secondary type of forest habitat. Baseline information on myxomycete assemblages were conducted in the La Mesa Watershed Ecopark (Macabago et al. 2010 ), Subic Bay Forest Reserve (dela Cruz et al. 2010 , and karst landscape of Quezon National Park (Dagamac et al. 2015b) . Furthermore, highland areas were 791 also studied by Kuhn et al. 2013b wherein a total of 25 species were reported in Benguet and forest parks in Baguio City.
The coastal forests of the Philippines were another type of habitat that were intensely surveyed since the archipelagic landscape of the Philippines makes it ideal for island biogeographic study of myxomycetes. Among the coastal islands that were already surveyed were several small islands in Hundred Islands National Park and Anda island in Pangasinan (dela Cruz et al. 2011; Kuhn et al. 2013a) , Lubang Island in Occidental Mindoro (Macabago et al. 2012) and Polilio Island in Quezon (Viray et al. 2014) . Besides simple surveys, comparative assessments of myxomycete diversity based on their forest types were conducted in the recent years. A comparative study between agricultural land and protected forest area of Mt. Kanlaon in Negros Oriental showed that a heterogenous plant community harbored higher myxomycete diversity than monotypic agricultural plantations (Alfaro et al. 2015) . Dagamac et al. (2015c) observed how myxomycete communities are similar in terms of composition between mountain forests and coastal forest habitats in Puerto Galera, a UNESCO Man and Biosphere Reserve. Rea-Maminta et al. (2015) also compared myxomycete assemblages from forest patches of the Philippines that were characterized of having either ultramafic or volcanic soils. Such finding is deemed interesting because despite the higher heavy metal content, ultramafic forest patches yielded higher species diversity as compared to volcanic soils.
Opportunities on myxomycete research in the Philippines
Though admittedly, investigations in terms of ecological patterns for myxomycetes in the Philippines can still be considered in its infancy, several results from different myxomycete surveys have provided interesting insights about the knowledge of Paleotropical myxomycetes. For instance, it has been speculated that myxomycetes follow the intermediate disturbance hypothesis since myxomycete diversity in areas like Bicol Peninsula (Dagamac et al. 2015a ) and Puerto Galera (Dagamac et al. 2015c ) seem to be affected by either man made activities or natural disturbances. Future research should seek to establish a series of plots along a disturbance gradient in the Philippines to test this hypothesis. In terms of seasonality, the study of Dagamac et al. (2012) in Mt. Arayat National Park is the only one in the country that attempted to compare the diversity of myxomycetes in the clear pronounced wet and dry seasons. The study concluded that the drier season had more species of myxomycetes in comparison to the wet season. It was of course noted that the measures of diversity used in the study were geared more towards standardized substrate sampling design by using solely the moist chamber components. This is due to the fact that erratic rainfalls in the country represent an obstacle in collecting actual fruiting bodies in the field since they can easily be washed away due to strong typhoons that can hit the country during any time of the year. Finding the most appropriate time to search for fruiting bodies in the field is one of the major challenges for myxomycete survey in the Philippines. In order to detect the influence of seasonality on myxomycete diversity, a multi-year survey that utilizes monthly field and substrate collection for moist chambers across a series of standardized plots is recommended. Another aspect that was investigated in Mt. Arayat National Park was the influence of elevation on myxomycete diversity (Dagamac et al. 2014) . In that study, no clear pattern was observed since the highest elevation, about 800masl, still had almost the same general vegetation as the lowland elevation (200masl). Such gradients are not as high in comparison to the studies of elevation gradients in Cocos Island, Costa Rica (Rojas & Stephenson 2008) . Investigations on highland areas in the Philippines are still unexplored and such surveys in the future could help fill the missing gaps in the understanding of myxomycete ecology for the Paleotropical Asia.
Other studies that utilized myxomycetes in the country
Most of the myxomycete diversity studies conducted in the UST -RCNAS included both basic and applied research goals. Field guides for myxomycetes are rare since many tourists and naturalists fail to recognize microorganisms, as such, local interactive keys (Dagamac et al. 2011) and photoguides (Macabago & dela Cruz 2012) were developed so that myxomycete research could 792 at least be accessible for enthusiast and students. The interactive key based on the DELTA software represented the first for myxomycetes in Southeast Asia. Industrial application of myxomycetes is still unpopular but can be of great potential to many possible research endeavors for the future. The successful in vitro culture of myxomycetes could lead to potential mass production of their unknown natural products. Thus, Macabago & dela Cruz (2014) initialized an attempt to store and preserve cultures of amoeboflagellates from myxomycetes. Moreover, their study had showed that Physarum compressum was able to excrete extracellular enzymes such as amylase and protease. A recent study by Rea-Maminta et al. (2015) reported that myxomycetes could have higher levels of chromium and manganese relative to their substrate. This provides preliminary evidence about the potential of myxomycetes for bioabsorption or bioremediation.
Additional insights and concluding remarks
Many areas in the world still remained un-or under-studied for myxomycetes (e.g. Madagascar, Wrigley de Basanta et al. 2013; Papua New Guinea and Caledonia, Kylin et al. 2013 ). This particularly holds true for the Philippines which so farhave covered only 26 provinces of the 81 total provinces or a total of about 20 large islands and small islets from the 7,107 islands the countryis known for. Many habitat types have not been fully explored, e.g. grasslands, mangrove or beach forest, volcanic forest, mossy or cloud forest, high elevation forests dominated by dwarf trees, to name a few. These all represent unique macrohabitats for myxomycetes. The country is also home to more than 6,000 species of endemic plants. If a single species of myxomycetes may be found restricted to a particular substrata or a host plant, then in theory, this could mean that the country could be home to far more species than previously estimated. Reynolds (1981) in his annotated list estimated that the 107 species recorded for the Philippines at that time represented 60% of the possible species of myxomycetes in the country. Again, if this predication will be accepted as accurate, with the new list of 150 species, adding 43 species in the last 7 years, we are now looking at additional 30 species still waiting to be discovered. Nevertheless, whatever the figures or numbers may be, it is certain that many species of myxomycetes await discovery in the Philippines. Could these unaccounted species be found in many of the unexplored habitats and/or unique substrata in the country? Lastly, the geographic isolation of the Philippines resulted in high endemism among its flora and fauna. Could this also be true for its microbial flora as exemplified by myxomycetes despite their high potential for dispersal? And with some islands previously linked to mainland Asia through the land bridges during the recent and past Ice ages, similarities with some plants and animals in the region have already been documented. Can we also expect similarities in the assemblages of myxomycetes between many parts of Asia and the Philippines? Indeed, the islands of the country offers good sites to explore genetic diversity or study gene flow, speciation, population dynamics or even spore dispersal among myxomycetes. The islands of the Philippines can therefore be a living laboratory to test many hypotheses on key concepts in genetics, ecology and even on interactions between myxomycetes and the endemic host plants or associated insects.
